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(54) ENDOSCOPE INSERTION SHAPE DETECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an endoscope 
insertion shape detector with which a curving-detecting 
sensor may be easily constituted and may be arranged 
within an insertion part without substantially increasing 
its size and an insertion shape may be detected. 
SOLUTION: Extremely fine optical fiber pairs 32-1, 32- 
1\ etc., and 32-n, 32-n' provided with light leakage parts 
35 where light leak at the light quantity meeting the 
bending amount of the insertion part of the endoscope 
are respectively arranged in the longitudinal direction 
thereof. Light is made incident from a light source 
section 36 facing the respective one-side ends and the 
transmitted light is measured by photodetecting parts 39 
arranged to face the other ends and the output thereof 
is inputted to a shape detecting section 41, by which the 
curving angles in the respective light leakage parts 35 
are detected. The three-dimensional position where the 
other light leakage part 35 is arranged is estimated by a 
coordinate system based on the position of the one light 
leakage part 35 and the shape image estimated in a shape image forming section 42 is formed 
and is displayed by a monitor. 
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mzm%.^®a>mfemMk£. mmwxmzn-i^mn^t 
mtii&o&mimmmnzm-izmm x^nmmmik 10 

(WE»tt*£#B:T*£snfc»ii& 

[I85K3I2] ^.jBSftll-rsctCAD. 

ksa $ n*# AgB**-r * i*m& t . 
(WE«««rtj:iS!it&ft. ttMA*«E>tta«tt«itib-r so 

«E1i»©««R©MCl»E3teit7 7-fyt©lWE3tji 

WE«3S#a©iM^iS*i:. MEJ9Att£tt-*-«1IME3K 
*j*«©EBtt»««t»:a-^SjWE»Aas«)»«»tt 

(WE»«*fi^aTf«3ea*ifc»ft»tt&a*r**55 

i»E)fAii:»**n. iaiiimxAfli^. 

■ a it z> Ttisaas @js * a t . 

iWEJteji^T'r ATeaan**©eai«*jiiijef * 

i']5£3=Ri:. 40 

a a as © e ■ & s « « 1 1 z m -5 * m 1 2 n ft as © n * » « 

NtEttttffiJ: D*««OI»E#A«KBBSnfc3-f ^ 

fat, 

«»E¥a4©m-c«»*ai5r-s«iiiiiis#at. 
ttE«»aa¥B;-c3Ss*nfcia»«)»*s*ui-r*« 
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nutans 1 ©^«cJt^¥aT-«^anfc^ 1 ©«fluKtt 

**«UfcCt«:*»fr4l*i«*HfA»«ttU«B. 
[0 0 0 1 ] 

[0 0 0 2] 

¥t-zfc<m^z>nz>&o\zti-otz. z\<Dftmmte&iz& 
A«*«*tt©t>«)tt. afflLfe(*Ert(z}f A-r^c<hii 

±0. WB^*C <!:£:< <*ttr«9S«©«»S»«Lfc 

0. ^s»cj{5i;T5 1 v>^;n*iic«iB*^i*jibT5p'J 
[0003] c©«^r, «A*iiin«i*»6T««ifb*rt 

[0 0 0 4] dSO, }$Af£IS££froTt,>-£if-&. @SS 
©JS Effi K JS D Tjf A SB l: tt Itfc ttA a * m ft a # 5 m © 

#A«OjfeSHffiB**«, #ISrt©£OttBC***»t 
[0 0 0 5] Z<Dtztt>, 6-102458 

TSSft&ffiSB^EBLT, 0f)tfiaa5»©«ft«^^7t© 

lcUfcfe©Ta&«>. 
[0 0 0 6] 

* M tt 3tt 7 r -f A' © jjf 5t ft $ JJM4 tt I z m m tU SB £ E B 

|Biaijfil*«*ofc. CO<t5l:^7 7-fAfflf!lS 

3¥{fcttfc*tt*attSEttL&ttfttf&&&l>fc«>. 

77^l/fct). t* Attrti::a*&/^fc**fc. #A«a** 

[0 0 0 7] (M^©§«) *fPJtt, ±^Uft.«i:8 
*Tftaftfct>«>-C. «ffittl±iffl-fe>-tt©tS]5£A^fifim(C 
■C#, *>ott A«rt£Ettl'fc«ftfc:'b»£*<-r.&* 

[0 0 0 8] 
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ai*«*»**Bflis*ifc»A«i:, mzx&myyfrt 
j£*r©bj£»b<!:. Amztt-rzm?.ytmm& 

S6 ^ * 3? jj* T 5 3? ^ ^ IS t . £ * ffi V tz £ £ I Z J: 0 . 

ii^ns^»gigi*^steT2)C<i:r. ftiii&SKSBttr 
ro«*fi*^ttir#-5<t5t-bT^-5©r^ftS2r^a 
-r*«»f*u-fe>u-©«***(H#r**t*K. if ask 

l*jft:EBL&«^ft:&# AS5£#i<J:*< 1/4<T»*. 
[0 0 0 9] 

[»B«>B*©BBJ JWT. HBSBBLT#»9i©* 

<8 1©B*©»B> Blfcl»LBl ltt*BB«>Bl # 
©HS6©«flgtCfS9, 0 1 WJfS 1 ©HB©J8B*:fi&*.fc 
rt»B^*7-A»£{MlJ5SSSU B 2 ttl^MMOlKIIS 
©Bjfci-t©?-* >*)li*HZBVt&ttim<D7a-7£ft 
mLtzVtm&frsl^ m 3IJ7'D-y©MS*L, 1214 

fflBB*tt<h0>BBSjRU H5«»tt*Ha»Cffll»S3t 

BSSSSU H 7 BH 5 ttt»44«)«T»«*iai:ffl 
U5)l£7r'fA'©lW < ciS$iU BSftlfcfftzL-r 
»tt*afli*7T'f /XfcB&LfcHttWSSU 09(i 30 

m8<z>bo$:)i'-7°mzvfz>b<D&7fiL. mi oizmm 
MmzvtzBVi&tiimfty 7 -r /vz&v , -g-wiMmm 

r. 

[0010] mi icjK-r«fc5t-fiti&->XT-A 1 lawis 

B6*fflt»TBBB&fT5l*l»B*B2i:. C©l*H&g| 
ii2t#l;ffiisn i i*j«B6©»AB7<OB«*« 
mf-SB 1 ©Slte©^<£©l*l8ilg|JBtt&tB&@ 3 40 

M^ns. ftmmmm2\z\*i®.m6tz.<D{*i®.m6\z 

lc^-r^>ft^5!ig^(f ^ fx^-yD-tr^lt 1 4t. c© 

e^jfya-tr^-tj-i 4^e.tt}^$n^?*«m^*^*r 
1 9 t^eMsn^. 

[0 0 11] sfefc. rt*g&f$AJgtt&ffigS3ft±l*l8i§& 
7rtlrtag$n-5}f AJBtt»D£ffl7 p D-^2 5 d© 
^D-^2 5 3*t*B*n. #A^ttilJ£ffl©7fc!®SI!Rtf 

^tHSB^t^tt^ii} mm) (orztbms^mmm^rr 
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St^ffl^-* 2 8 tA^MSnS. 
[0 0 1 2] (|*jBB&gffl) K4fttftJ. &&&<h 
LTWSf 5MI^tl, d©S#5©frfl$|*Jft:ftil*J?g 
&6©i? ASB7^*fli ASW. C©l*Jlg&6 (SiBBgrpI 

ft&8£. C©»fP«8©««*»6mUSnfc3.=A- 

©JfcaSSftlftin*^ 1 0#fS:ttT&9. C©3^^^ 1 

0 \tytmmm 1 1 c:»Bifcr&i8r€?£. 
[0013] zomt-p? 1 o^€>$ e.trm-^^-^ 

1 2 #S£t±i;**l. rwm^^r-^JH 2©*SSf-B^fc 
m^m?*7 5> 1 3t4fx^yD-fe->*l 4lC«flttgl£ 

r&<ft£*i3. 

[0 0 14] BA«7lCttB2K*TJ:'3KBWfc*:e 

1 5 «3 e»«c}g^^8^e.i£tti$nfc (iai©) zi-n 
-*t)ur-7)i>9\n&mm2ti. ^©a*?* 1 oc: 
is. cwn*^* 1 onffimzteytmmm 1 u*j©ia 

k 1 5 ©j^raiisn, # asb 7 ©stsgB 1 6 ©flaw 

jsizusm-rz. 

[0015] cnmw&frzmmztittmwytiz&Qm 
m^txtz{^w.\H(o\Hmmtmmm<D^mt^^ 1 6 

©BBBftrBttLTBJ*SnfcBBB«cBDf<mfc*t* 
U>X1 7»c«tt3T*©j»jftffitBB*nfcH#»BB 
ftltroCCD 1 8(r^^Sg^<, 

[0 0 16] CCCCDlSttfrt'/Dt'ytf-Hrt 
©0^ IsU ^ C C D H 5 -f r/SSS^ 6 tH *J £ n-5 C C D 

K7-ryfi^»5epttJ$n-5>Ci:lcJ;0, (CCD 18 

r) 3t«*BsnfcB««^K*uan, ifASB7i*j 
B*#asn;fcB*Bft«Tfc:7 f :i-:/n-fev-!J- 1 4fi© 
»*«aEttrB*ffiSSnTBiPttfc8Wt«*CBB 

sn. *7-^? 1 9tctb^2n. %mv>xi 7r 

CCD 1 8©7t®S«lfflJC*S^L.fertm^«?r*7-« 

[0 0 17] Sfc, »fP«8JCtt»*»^y^'2 1*«K 
ttT&D. d©y^2 1 ^rlHliJt)-r-g>l#fP ^rfT 
0#AB7©*Bf*ifilcBJ«Lfc«*aflE©»ft»*B 

A r # cfc ^ ft: b x m ffi u fc 1*1 B SS tc ^ © b dfi 

i9 5 <k 5 J-5feSffl^^fl]^-a-?> £ £ iZ «fc 0 X A-Xftlif 
Ar^-5«k^tCUT^-5. 

[0 0 18] Sfc, BI2ft:^-rj:-5lcr©l*j«^6©lf 
ASB7rt»wt4"fS©^+>^;U2 2^'^$nr*3 0. 
£&>=?■ \ >*)12 2©gSgfflQ©B 1 tC^-TlfAO 2 3*^ 
^ffi J f^©SttS*&#ji-r«)Ctt«tO. fflgHr©5fcig 
«€:}f ASE 7 ©5t)Sffi©^^ >*)lthafr<b$*mt!1tT 
m&*$l,zni,T±8i£frmmm®m : £?T J ?££tfT'Z 
■5. 
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[0 0 19] £fz, Z<D3 L *>*)\s2 2 \Z (#B£l*|t::}f 

BfJfeoffl:8llcK«r*ct*«T#s. 

[0 0 2 0] CW^P-y2 5<D»fflffl«» AP 2 3rt> 
KB*#2 7Ji»Rai£T««-r*c: < h^T**. ZL<D 

tircft ask 7 co# A*«***5Fsn*. 

[0 0 2 1] H2Uft>W2 2W(cyn — ^2 5 £ 
S^Lfc«^c^ya-^2 5(D5t«»JcD l^tj^^-To 7" 
5 05tSttCT^.tf#A«B7 0*«iai 6CDI*]JI2 
\z. WAtf jfe«IB^H-tttSct5tcH«anTi^. 

^ [0 0 2 2] H 3 iC^Tck^^CCoya-y 2 511 #J 

«^;*|S] (tt^lfij) irttioT^ftOJgttttlHffl*^^ 
/t*t3 2-l, 32-1' ; 3 2 - 2, 32-2' ;3 

2-3, 32-3-, '"<Dftffi&mfemm'?*>LTi&m 

[0 0 2 3] 7 r -f 3 2 - i , 3 2 - i ' 

2-1, 32-1' ; 3 2 - 2, 32-2' ; 32- 
3, 3 2-3', •••ftHttTfe**lCH^»««kHtlffl-fe 
;in«:Rttfc:/P-:/2 5 fe||=-*IZ*ffl 

[0 0 2 4] H4fC^-r«t'5tS»«»fflffl3t7 7-f M 
S3 2 - 1, 32-i' ( i = 1 , 2, 3, n ) « 
fWni$^77<A'3 4-i, 3 4-i' 

[0 0 2 5] &^ 7°D-y2 5^)g^H7-<>tt 
t*ieKSnS3t77-f /N*»3 2 - 1 , 3 2 - 1 ' ; 32 
-2, 32-2' 32-n, 32-n'£EI4T* 

MI(?)±T^i:f blT@.TlTi^o fit, & 
77^/^34-1, 34-i' COtlf Dffilf enfc— ^CO 
«SBHt47tMa3 6<DLED«cr>7tiS3 7 BB9i7fc 
^MU>X3 8^jH,t«^n, ^#77^f/<3 
4 - i , 3 4-i' (Oflf Olffltf 6nfc«S*<0*««*CK 
ttfc?ttl*tH«3 9 ^^J5fe-r^>7t^l±i^^4 0 - i , 4 0 

- i ' -ceasufc*a*5* nctwD. 
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[0 0 2 6] (HI 0#HB) tSi "5 KJISttttttiffl 

7i77^f/«13 2 - i, 3 2 - i ' ***ffi±K:tttt* 
z.t\z£K>. : Z(Dmzm&-?z>Jj&)<D\&tf&£ J £<nffi<D 

mti&tzxtkws^* o - i , 4 o - i ' <n)itfim* 

[ 0 0 2 7] ^OTt^ttS^^4 0 - i , 4 0 - i ' C0i±3 
5fiT*J:3iwfi¥*|6UCBBLfcJt»a«3 5 

2 5##llgSftfc) #A«7<B#A»tt*W (* 
[0 0 2 8] fit, ttlti (J£5t) LfcJfA^tt^^- 

i^Ml> S^IC»5«fcfB#^*«B4 3(C«kO. 
-2*7 H«<7)»»fB#II**LT, JK«*^ffl : E-^2 8^tH 

[ 0 0 2 9] **«<Z)»»-Ctt, »tttftfflO-fe>lJ-£ft 
£^7j£7fc?Jl&gB3 5*»frj-fc**«Ctt<T€r«7 7-f 

«iS^fB*icTirs<h#^, ■fe>-y-ffl.^a)tH*^e»i#A 

30 HSt^^)ct7t:lTt^o 

[0 0 3 0] *SMS<D»«TW-fe>-tf«:««'r* 
7 7-1 nmtt&^U-Zf 2 5lZ£Q3 L *>*)\,2 2rtK: 
»fflLTW««6<OJfA»7rt^BKL, #A*HJ(Bifc 
«><OJtt«r«l&-r*3ttag«3 6 teiiLfc3t*ttHi-r** 
«lttJ«B3 9**»Affl7^«H»^TV^<Z)-C, 

^0*fASK^7*<f ZZLttK, JfA»tt&*WLT 

[0 0 3 1 ] ^:<Z**lfi<Z)^«^J:S»««tti^g31«: 
40 W^T*. ±ffi7t«^SB3 5*R*t&«ft#77^ A3 
4 - i (34-i') Otl«ttW^HUSAf> h 5. 

321, 2 5 7^icea«snxv^. **«co»»Ttt 

«A«H 5 fc^i-J:5ICft7 7-f A3 4 - i ^tHiS-r^ 
H«f*^*Sr 1^3 788 5 1 d:C^=i7§5 5 1 £«3Jffl#r 
sprtt/hSHjr^s/ 5 2lc43ttS^^^/ 2 co— 

«#*W0BID, BIAtf>77H«5 2©HJT*ct0* 
*^Jffl«*<0««««5 3*TBtfcLT»l« Lfc3fcM» 
SB 3 5*«B*T^£>. 
[0 0 3 2] H«5 2©«*K:tt-t0)H 

50 ffim&'bZ^££\Z&*)* ^7yH«5 2^*SSA 
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fc, KM 5 2 0Htf*£Q*#t*nft*a>B*ffi 

*t5 3©tt^**»tt-eB»Lfct>OTt)jSl^. 
[0 0 3 3] f LT, i6 (A) l:St«t5C7 7>f ;1 
3 4 - i 0>— JgKJfcBS 4A^63t*Alt*-&. 

BtCtfc«Lfc)tttmB5 5<7)tb*A4:H6 (B) 
•fcilCfitftWWS 3 (*»««3 5) #2E"C©«frf** 
^flill i6 (C) \Z7f;~?£otzX:Wite%sS 5<D\tit) 

[ 0 0 3 4] COWtttt, 77-fA34-i«Sn 

m&o. zi7& s i (Dmffimtm&mt 53 (ommmt 

TJiJBfflatlfc«ftt^Sltan&^TB»«»5 3 

[ 0 0 3 5] tmMmomikJkzfiftmM&frzrn&m 

0 = f (A) 

[0 0 3 6] m 7 \Z^-t£?\Z, 77-fA'34- 

1 (flay SB 5 1 ZmoZ^v 5 2 SrfiiJOffiofcWO 30 
*£SB5 6 ^ISttT7t^ftaJ3 5*BflcLfct)<7)Tfc|pl 
ttofc/fl«j|i£»*z:<fc#T?S3. Sit, i:i$CQlttH^T 

tt, 77^fA'3 4 - i H1^7 7<AtM^nT^ 
StRWLfc^ g!8(C^Tct^iC, 2*<077</W 
5 9 a, 5 9bt*«LTfefiK 

[0 0 3 7] ^SD, «Ftt0)»ofc77<A»5 9 a, 
5 9 blz43tt^fffiCfir>it^MfflT^— ^(Dyr-i A 5 
9 a 3 5£l£tt, «:#<0:7 7'rA5 9 bti 

7£fiftg&3 5 tRmft^i«077^AtltfflK 

1 0 05tB5 4t-S^b*^AIfl, ft!l®^b<£i££ 40 
ntzft*. 2^©«ftt*«j||oft)e«fflB5 5a l 5 5b 
TttliiU W^.tfM»jT>7 P 6 0*aLfcJS»liia*:« 

« ttl T # £ ffll "tr > It * J* 7? €f £ o 
[0 0 3 8] C(Dm&\Z\*. &77<^5 9a«(Ol 

7-f A'5 9 b^lti*d:^lftfilt»^tttb-rszi:(l«fc 
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[0 0 3 9] $Ltz* MS (C^Tt)CO$:S9 (A) (C^T 

±51-, )\,~zfMiRizLTts z\zmfz&\ti?zytm& 

SB 3 5*2«BfHttTftfrf-t>it6 1 a£B/£T£cJ;? 

ffltf<0«ttiffi5a^fa±T#*. 0 9 (A) \zm-tmfii 
>it6 1a*H9 (B) \ZK?£olZJ$LZ>W-ma\zmO 

[0 0 4 0] Sfc, 010 (A) II^T^^il 2 OWlffi 
tf-fc >D- 6 1 a , 61a' ^2 ^*fL^£*3-£T 1 ^><Dffl 
tf-fc:>+rs 1 ttSt, ftfijtf"fe>U*6 1 a, 61a' 
iZ&liZ>fttfilti%% (ac^ttS6^K»T>y*iiLfc) 
ffi^J^A, B£T<5£, 2 0CD#Uf-fe>+J-6 1 a, 6 1 
a' WHOmtSnfcWaKlJtLTB 1 0 (B) \Zfjk 

?*<D¥maizmmjjfac>mf<D*ztz e mm) tm 

1 0 (C) iZfikTteCtHDjzgZ <t>\t* &<D&oUj£T 

[0 0 4 1 ] 0 = f (A, B) 

0 = g (A, B) 

2^>C0fffitfir>1t6 1 a, 6 1 a ' <D\tiJl<Dffi 

0 Srttffl-C*, SSfctHAA, B ^Iftm^ffi^ 
¥ Si a <7> M # S 0 Srlft lil T * S .• 

[0 0 4 2] *C, 2^<Z)*frfir>-y-6 1 a, 6 1a' 
*ffl^&t>-frfclfttf-fe>^S 1, S2, -^r-7l:l: 

(C07t?lftgB3 5^Ktt6tlfcfttf«ttJ»0 + ^fl:B) 

[0 0 4 3] 0 1 1 (A) \Ztt&r>\Z. SlSiOflj 
(■ft>-9"S 1 <bUfcIK*Oi - X. Yi Z. (O- 

xyz, tmm) ^* i#B(ofttf-t>^s i *bb 

U colg l#a<Z>dfitft:>1tS l^6IENIdi (DiSLM 

izm 2 SBodiifrf-fe>-y-s 2#EB£ttTi>*£:T*. 

01 = f (Ai , Bi ) 
<t>i = f (Ai , Bi ) 

il, »2#B<Z)ft^Hr>*S 2JC<t^Tf»6n*fttf 

0? = f (A 2 , B 2 ) 

02 = f (A 2 , B 2 ) 

^T^o Pnffltfir>-!tS l , S 2BB*n«TiS«T#S 
ch(S5£<hT^i:, « 1 Seoflfitfir>1f S 1 ^b^2S 

( Iff 4^]<7)'7 h 'J 7^7X) T«TC<t^TSS. 
[0 0 4 4] 
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Vi = [Vxi Vy, Vzi 1] 

Vxi = di cos (0i /2) 

Vyi = di cos (<t>i ) sin (0i / 2) 

Vzi=di s i n ((J>i ) s i n (0i / 2) 

tteZo ffiU di tt*l#B<&tttfiz>*S 1**6* 

2#@CDffitf-fe>+rs 2^<DffiRST*'5o 

£Lfcj&Jf^0 2 ~X 2 Y 2 Z 2 (O-XYZ2 tB8ffi) £ 

So 

[0 0 4 6] fLtl2Si(Oitft>1tS2j!)^I3 

mmz 

V 2 = [Vx 2 Vy 2 Vz 2 1] 
|vx 2 = d 2 cos (0 2 /2) 
Vy 2 = d 2 cos (<f> 2 ) sin (0 2 /2) 
Vz2=d 2 s i n (<t>2 ) s i n (0 2 /2) 
<hft*. fiU d 2 tt»2#acoft^ir>-tJ-S 2j&^6* 
3 S B ©ffitfir S 3 ^SgfBT&^o 
[0 0 4 7] ^ h;UV 2 tt, S2#g<£>ffitf±:>-1tS 

2t*qi<kLfcjK«»o-XYZ2T*an-5*. SB 1 



i0 



[0 0 4 8] 
[SCI] 



R1-00 


R1-01 


Rt-02 


Vxi 


Rmo 


Rt-n 


Rl-12 


Vy; 


R1-20 




R1-22 


V*i 


0 


0 


0 


1 



i-op (0=0, 1, 2, p=o, 1, 2) tzmimsom 

vh'j7^XTi ^ckOS3S@Ofttfir>1tS 3C0ffi 

[0 0 4 9] V 2 =Ti V 2 
Sot, jg 1 #S<7)ffitf-tr>1*S 1 *S«Pi:LfcJffi«* 
O-XYZi TO^n#Bcoffitf-ti>1tS nOffiBV 

n-l tt 

V o-i =Ti T 2 -T B -i Vd-i 

[0 0 5 0] C(Ocfe-5(CLT#A«BW»cEBSnsfttt 
tf-fe>-*S 2, S3, - (<2ffitf-fe>1t*'i:0 <D3*7C 
fiB*S«P4:bfcW^_«» 1 SB Offltf ■!:>■«■ S 1 

£ If ASP 7 CDffi AJgttSrJfijrr 3 C £rt<T#£o 



[0 0 5 1 ] ±iE<©lttW^&t)9«6*^«t5 

[0 0 5 2] ±BBl9|-ett, fgl§@<7)ffljtf-tr>1tS 1 

*a6*«fc5^LTfeAir>. ^<7>i§£Ktt^oftij<D-tr>l* 
OttH*SfllLfc»A»«^*ft6n«, 
20 [0 0 5 3] MAtiemtTrrJ^t;: (^tl^*Otit» 
SB 3 5 SKttfc) 77^/^3 2 - 1, 3 2 - 1' ; 3 
2-2, 3 2-2' 32-n, 3 2-n'£ffitf 

-t>+rSl, S2, SntLT, ffitf-t>1tSl£ 

«in©a*fiBiUTjf A»tt***$-a-T*>A^b, 

[0 0 5 4] BH:Stck5l:»A«7ftftt5 

ft tf -tr > -9- (7) 3 #7cfeg lil L T» A »tt ft 31th 5 it 
[0 0 5 5] *H)SlS<Z)»JB(C<tntf, 7t«aS6 3 5£I£ 

[0056] (82 <n^m<Dwm &iz*mn<Dm 2 <d 
mffinmrnzm 1 2 ^tiLtMt^o ss 1 <Dnm<D 

»J8Ttt. 7"?>*)12 2ftlzMV:&i\hm<D7n-7 2 
5 6#IlTft>*^2 2^l:@SLTrtI^)fAi 

[ 0 0 5 7 ] (3 1 2 (A) KtkT £ 5 fcWHfl* (« *tf 
tC^-^)S#*^^±^(Dffl]^-tr>1tS 1 , S2, S 
fc^#&Uj/fl^-:/#^tt6 7£IS1 2 (B) tc^T^ 

o\zftmm<o&\& (cto^*w(ctt«:tta5 7 a) ew 
(M«) 6 9 £<Dm\z.m&&v 

&VlZ?Z> 0 

[0 0 5 8] 9*, \**mmv>frft&7 att, ^KSftrt 

50 Krniz, &m&&tz\tz®m&£m&mzmfr&/utizfi<> 
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— f mm 6 9$w, -ji—ve 9<Dnm&®mm 

[0 0 5 9] *mm<DMWi-Cli7l"yfZ6 8 t^U— 
F 6 9 tORSJKJgtf&ffifflT— 6 7 COJBtttfctH 

8B6 6£S2EL. ftfJBSKDfl-ft 7 OtlffibfcMCL 

[0 0 6 0] :fflS^. f-^I«6 5 0*$iflr 

i:it. <-?z>£#iz, n-oW.<izvtzw.m 

[0 0 6 1] fc*5. ^tt^ffifflT— y«S5«6 7£*8js£ 
^KSEt. 77-f A*-K<fcoTeiH£*lJttt£&*]-r.5 

[0 0 6 2] gjfc. COT^TgtfiJtLT* 0 12 (C) IC 
Stct5C^U- F 6 9tf«MISi5«7 0 t<D 

[00631 012 (B) 3c^te0 1 2 (C) 29 
3fcttgB7 a^(C^«^mffl^-y«g8W6 7£^-CD|*tt 
§B7 a <7> < T 3 C <t & < C £ d<T 

fcP$<Drt«&Ott1±8B7 aOjf A^ttSr 3^7tW(C^m 
[0 0 6 4] 012 (B) j&^H0 1 2 (C) IC 

is^r. p«^ii±}fflx-7 p «^«6 7 *ffiSc*a*iitrcfc 

5iaTfefiK 012 (B) ic^-T^tt&tti 

ttffl»6 7*tt*i&A/KD. 012 (B) 

mm^-^ikm^e 7 (Dmiz, i a w^ttcD® 

DIC9 0flEIU<EL.fc«»IC»or»«ttMffl7 t ->' , «» 

[0 0 6 5] m3<Dmm<nmm) 0 1 3tt*58in<DSB 

3©SMKfl>»ttK*tt*tttt«7 a o-SU 

£*-f„ w,2<n$imv>WfWk-z\*£rik<r>mi j t> j *s 1, 

>+t-Sl, S2, -*«cttlS7 artlCffl*jitr<t'5tb 
[0 0 6 6] 0 1 3{C5*-r«fc5lC0iJ?LMf:7V — K6 9© 

sswffltf-t>-y-gB7 UfnfnMifLfct>u-f 

-^7 2lc e fc0S«@^^n. |»lf-tr>-tf-gB7 lri^M 
tf-Sftfiji^r-f A'g&7 3ti0iJ^tfyU- F 6 9CDtg#. 
ftfCittoT^ffitt^lCLT&TjfflOKigttlSn, 

(a^w«iiiiyp-t:v-y-2 7 (0i2#8?.) icgEs^n*. 50 
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ZllZLX^Z. 

[0 0 6 7] cnecofttf-fe>-9-s 1 , S2, -£i?g 

f+lt^yu- F6 9©5§ji£<§fJ|g8a©fl.&7 O-CSoi 
5l:LTl>5. 0 1 3"tT«y^- F6 9 co^Sffi 

ICffitf-fc>+hS 1. S2, -*Hft»tTU>S*«. zfv- 
F 6 9«)rt(fflS®irl9;W2.«t-5{rLTfcA^. 
[0 0 6 8] 014 (A) tt*#0!H;::&tt*ifctt 

SP7 aro-g?Sr^-r. C<7)g^0yTli0 1 3 lCi5ttS-fc: 
>itf-^7 2 4ffl^&^T. i^©t>itS 1, S 
2, .-SrTtfSjg^T-f A*SB7 3&7U-F6 9 »CH*& 

(1 = 1, 2. •••) «iJ&-r3[&lf-fc:>-t*-gB7 ia»6*te 
!77-fA«7 3££M£-t±*:«fcolC 2*-?ft2rMI=K 
tiJL. &7te»7r-f A*S87 3S^U- F6 9 

[0069] z.n*>v>mi-t>*y$:m<otttttz-7\/- f 

6 9 O«ffitt«t|gfi(0^.« 7 0Tl5±3i:l/Tl>5. 
fc*5, 014 (B) ««>L«tttf-fe>-y-S 1 Sr^b. d 

©«if-t>u-s itt3t»tt«*KW-fciaw , -fc>-s-*7 i 

£> C©ffltf-fe>U-gB7 l<DSffl^e>^KLTSi±JSn 
5*6177^ A*gg7 3 ^"btSfiScS-S. 

[0070] *mm?>&m (R.xf*<oitmm) ic^n 
a, »**nun©itft>it*i»j«io«ttt«7 ai:ia 

[0 0 7 1] Sfc. Jg«i|*tHfflWStf-fe>U-«:^U- F 
6 9&t*©*ffiirffl*iitf^-rsc<i:JC«J:t). ^©Eiiltf 

^5t^«^ffi -t > * £ ^ mm £ mm t * s . 

[0 0 7 2] (t&4<Dmm<Z>B&) 01 5H*?|IM<©Sg 

jsro^s8t>0 1 2 (a) iz7n?MVtmthm7—7Vi%m 

6 7 £ft A«©ilttt«?iK. «Atf7Uy^Xrt«C*f 

3b •So 

[0 0 7 3] -f Lt, CW^^WR^wn^gRTS^ U 
£ * # g t -St u T i -5 I- L T ssa^ii ty «k -5 IC L 

[0 0 7 4] 5 ©Hl®<7)^^) 0 1 6 (A) St/0 

i6 (b> u*%w<Dm5<Dnme>&miz&vz>MVim 
&m%T-7ftmi&mmviizi,T9kiiffl\Hizf(B.?>-&ts 

**SS©«Sit'li2 0(D^«^tbffl5 L - 
7 , *««7SA, 7 5 BSBSMrrSioKBEgLTSSSlii 
«IC##M^Tt):ttgSWtRJ^tf7U--yi7X6 8 (016 
(A) © 2 .^iSilS^HS) OrtJi!SlcM<*.iitrJ:olCLT 

[0 0 7 5] -E-L-T. ^^fflffl^--7*«gB«7 5AR 
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if 7 5 B\z^n?t\mitzmf-t>vs a-itsb- 

[0 0 7 6] &rz. ^nmmmvizmf'ty-y-s a - 
i, s b - i \tmmmw:(DZt\z Lfz-t >it s i Titfc 

<, I 1 6 (C) \Z7F?±olz^nt>£ftMLtz-?j 

<D^>+j-zmfefum?t>Lxmttrttz$> 
(Dtfmmzn. wMftizmtEiLtzimT'izm 1 6 ca> 
iztk? ± o \z^^mz%\ LT^t ^^(Dfrnmiznt. 
u&mi^y^mzm^ & & o\zL,xn&\-$ z> 2 ^^-t 
>itT (Bi6 <b) iZTfi-r&otz) mmmftcDttizL 

tzH>VS 1 m%&2nz>£o\zLT\,^Z>o 
[0 0 7 7] fit, ttffiT£-fc:>-tffi?J±T% ^DXL 
fz^>V&Mf&Lffi&<Dttit}i,z<kio. ^aj^ffig^^^af 

[0 0 7 8] (S6 <^*Jg(7)B^) mi 7 te:£%Bfl<£>§f! 
6CD^igcD^fii^^(j-^M^^7 6 A£^To ^<7)rt« 

1^7 6 Ati^j^t^ 1 (Dmmme fC&UT, ?-*>*)l 

2 2rt^ff^^tliyD-y 2 5 Z&mLTmiZ><DT*te 

fc£0, (ftm®.ffi$:$$:rttz) *77<A^f)f0IL$: 

[0 0 7 9] &\1$7 falZteBimtiiT&fz&(Dyt7 7 
-TA'^7 7^iS^n, ^ICO^y T-f AJfC7 7CQf£«{BlJ 
(^0iJx.^lfA^7O^a#ifiTngB^M[±l$n. Jl^tfc 

&a<a^^2n& 0 »A^7^(c^3i^n^7t^T 

<A*3|C7 7<Dftffili5fcffl3n 6£TMa j ,2*U e^LAc 

[0 0 8 0] 3trz, ftfflgR 1 6 \Z\tm 1 8 (A) (C^t* 

c^Ra0^:«IIl&O^Ct^^B^U>X' 1 5 a^^T^B^T^^: 

[0 0 8 1 ] iB|gc8gt§iai:raftl/>Xl 
7#UX0ftttbn, ^^«g^fig^gegL^CCD l 8 

\zfc^{*m&%nm?2> 0 c<7dccd 1 8i*MA&mfo8 

Ut^CM^n, CCD18iSI81 (l^g* 

$n/tia^L/j:u) 7 >y&£te{f^y-:/;i/8 2 <htg 

[0 0 8 2] C<7)S«8 1 i^li^^m3B7 9^® 

Otttten, ©18 (B) {:^t t t^l:^7 7^fA , 3C7 
7 £ffifc-?Z>tt<D7 y-1 rt7 7 a, 77a' ; 7 7 b, 
7 7 b' ;-;77n, 7 7 n Tfei* L 7 * h ^ 

K«iO*KkU*^7 9 a. 79a' ; 79b, 7 
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9 b' 79n, 7 9 n ' TS^f £ J: ? \Z LTl> 

[0 0 8 3] zn67t^ttJ^^7 9 a, 7 9a' ; 7 9 
b, 7 9 b' ;-;79n, 7 9 n ' T§7t 

8 2 t*iz-*ftsnTn«<z>H«L&^ 
bfx* 7 d -b it t»*tfcJB^*» b H?«tt m 7° □ -tr v it 
fidtrlfl^^nSo 3t7r-f a'*7 7li6fi|K.«}f A 

«S7<Dtttt«rtTttHl 8 (C) H^cfcotC^U- K 

6 9 £ftffi7 o <t ofiatzif »snri>s. 

Jfl [0 0.8 4] ^i/^77^fA7 7 i, 77 i' 

/n7a, 77a' « jfcMttfi K#»»«a*»i*T* 

0, S4577</t7 7k, 7 7 k ' SKftSftfflWffi! 

ass 7 (omttfaiz&ttzft 

<At7 7te3IIK(Zte+#l3ffl<T#5<0T. »AJB# 
ft«ttJTS*«S<B»Affl 7 7 6 A£Hi^ 

[0 0 8 5] (SS 7 <&3£Sfi<DJB«§£) H 1 9 
7<0|jJt©*!IB^45Jt*rtai(l7 6 B^yfkTo doortJS 
t£7 6 B«0 1 7cOf*jffi$£7 6A«^T, *7 7>f7l 

3fc7 7<0»«SttJ* A«7<B««f*iS(;:EBSn. 
[0 0 8 6] [32 0 (B) [:^^i:»:ftS7a^ 

&7 attorns sizmwizn, za)n^8 5mmiz¥m 

30 [0 0 8 7] tit, i20 (C) \Z7fi?±?lZ¥m# 
U-lf 8 4 &«tfiK"rS nfi^U-lftR^ 8 4 a, 84 
b, — , 8 4 n^6f ftfn»(!:4577<A f 7 7 a, 
77a' ; 7 7b, 77b' ;-; 7 7n, 7 7n<Dff 

Si7l:l/T^S. &43, 132 0 (B) T'teffimtOtz 
^ 77^fA7 7 i, 77i'^77ii' T^lT^ 

[0 0 8 8] SAc, *77</^7 7<D5t]ffl«ftia« 1 
6ftl:BSSn. 120 (A) ('^Tct^tC (B 1 8 
40 (A) ©»&ita«KlttJl) 7t^tldgB7 9T§7t-r^>J: 

[0 0 8 9] **JS<D»»lCJ:ntf, ^77-fA!7 7 

^iScOffASi 7 ^ftOl^M 7 6 B ^atrt^o & 

[0090] (as 8 osisgco^ato s 2 1 «*k?«<o» 

8(O^j5gC0^gg{c4oit^)rt?g^7 6 C^^-To -cDftM 
«7 6 C«WA«H 1 7CDrta«|7 6 AlC43t^T, 7t7 
50 7^At7 7<D'&i®m&7-1 h«F77^f/U5<!:- 
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&ffcT£cfc?lc££a6Tl*3tgg£7 6 Cttfl-fflKJEtH U 
ftaSim8 6£&ftU 7tfii^{18 6*>SHHW5fc£«« 

[0 0 9 1 ] h#-f K 1 5ll«*S3nfcHH«Jttt!H 
ft^o t^W-r^t. htf-f H 1 5CQ-gB£#d£LT 

si 7(7)j§i^chmi<at&j£T&3o i<? 

[0 0 9 2] **tt0JBttttB 1 7 0fl£tt<7)«d- 

tWia*ffl»*t*t*t*»:, Hi 7 0>«£i;:i5tt * 
Z>yt7 y*i fVfc 7 hfl'f H 1 5 <hSiJfrT3l^tfj 

[0093] m9<omm<omm) m2 2tt*K^©ts 

[0 0 9 4] ±DM»i:U0 2 3i:^tct5i:Mft 

2£EBU »*«UCJ4ffiB*lHffi|a-f ;PL 1, L2, 
L3, -eiEllLTJBflcLfcJBttttlHffl-fe^lfS 7 A 
Cco^^-y 8 8<BBr£ffiB?W*ffl«7 b<fc*Wi« 
7 a <hO)*»ffiK<tftSct3K}*A«7rt^ia:«-r*ck 

[ 0 0 9 5] fi&JAtin-r ;ul l tiffi©3-f;n 
2, L3, "«tE^T-5fS]^(wiaSLT, 30 

0*0, JH2, L3, -C0#«(Z)tt*l6]«flBI 
Atf#A«B7 0>Hi:fr|p] (ftS^fffi) -CQ;£[rij£ 

»^*«IAtfffX«B7a)ttiS3?rs^tcLTC<^0 

[0 0 9 6] CCDi^tC^B-rS^^UcfcD, J$AgG7 

ttfi8 7 artTti^-nUL 2, L3, -««:fflHT&fitt 

[0 0 9 7] 7^*3. n-f ;UL 1 , L 2, L 3, -ttftW 

yiHlKtc^^ft, n^fjUl, L2, L3, -tt«A. 

9llin$nfcJ^;KOSBl:B« («») £»£L, 
tfB 1 left H4<D4B»0)8E»I©eBI*s8Wfc 
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ZZHZ&Q. fta^JUl, L2. L3, -4>3#:5c 
ttB**UT*¥B*»«LT^*. 

[0 0 9 8] *£JS®»»K:«fcfttf, 3-f^*ffl^T» 
tt«fflr*«&«I*5W*«*«7 b<Dcfc 3 

[0 0 9 9] (SB 1 0 0>-£Jt<Z)JBaB) H 2 4 tt*«lfla> 
*1 0©*Hi©*IBJw43tt*rta«7 6 Et*r. 0 2 
3©»tt«ffl-t>*8 7ATttlJf)tfilM#iLT. 

*S1, S2t3-f;Hl, L2, L3, -fcftBBT 
HfctfS. *^«roil0rtl«7 6ETHH2 5 iZ^f 
£o\Z-M<DMttTmmT&£o\ZLT*<D9cffim£'& 
5®{H'Jch^^-7 P ^CD't>-tfS 1, S2, S3, •••fcU'f 
JH1, L2, L3, -t*gBfiLTJg««ffliz>-y-8 
7B^MLTt^ 0 fc/Sl, a^JUKiD^JH 
2, L3, -iira — <Z)lft*<03>f;i,T?**. r--:/tta> 
ir>^T#6ft£^tt<ha>r JMcJ: Dffeft^JfM*©^ 

[0 1. 0 0] *H10§lC*5^Tt), n-nULl, L 
2, L3. -I±tttt»7 a <feO«*flK:eB-r«ct5lC 
Ut^o *«)ffiltt*9<0*Ji©»«B<!:lRlttT*-5. * 

[oioi] (*i i <Dmffi<D%m) m 2 6 ( a) a* 

"To **Jfc(D»ffiTtt, WlfifiBHU^y h 9 
ftfc*l6*ft*Btt**»l»»9 2, 9 2©mi:3(E7 7 
<A(Ci:^fflUf-tr>^9 3£S2i£U tffitf-iz>+f-9 3£ 
« ffl 5=" - Zt 9 4 T 5 & L fc fc CO "C £ . 
[0 1 0 2] HI 2 6 (B) \tm 2 6 (A) <D-~m$:fc± 
LTSLT^*. »»-r*»««59 2. 9 2Ktt«iftL 

«Atf3tiB#ifi^*»a»3 5*«ttfcfttf-fc>iJ-9 3 

#«fflW9 2, 9 2 C0^|^tfrt^ffi(I^ft^ft^-y9 

4TttfI$$ni«J:5i:lTl^ ( , 
[0 10 3] fe*5, 7t2tftSB3 5*K*tSttB»4H2 6 
(B) l:7ntfil^Tt)S^ 0 ffltfir>it9 3 

^^taji&19 2, 9 2<Dtt«ffii;:«*T*«fc3KLTfcja 
dflfrf-fe>*9 3tt«fflW9 2, 9 2 0^JAJf 

rt^gitc^tt^ l«»fft:itT3tt<, 4®3r(C«oTI9:W 

[0 10 4] (»1 2<Z)i«©|gSI) &\z*§&w<Dm 1 
»»Ttt, H2 7«r^TJ:5^rta«a)»A»a)aa& 
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[0 10 5] fllft>*SiK Sj2, Sj 3 , Sn<D\hl) 
49 j i = f (An ) 

e>2 = f (Aj 2 ) 
a i3 = f (a, 3 ) 

0j4 = f (Aj4 ) 

[0 10 6] coil 8£9 WM^>) *<Dffli 

Vj = [Vxj Vyj Vzi 1] 
Vxj=dj cos (024> cos 
Vyj = dj cos (^24) sin (612) 
^^Vzi = d j s in ( <$>2 4 ) 

[0 10 7] 20 
[&2] 



Ri-00 


Rj-01 


Rj-02 


Vxj 


Rj-10 


Rj-11 


Ri-12 


Vyj 


Rj-20 


Rj-21 


Rj-22 


Vzj 


0 


0 


0 


1 



{BL. h "J y fXT, (DmmRi-o, (0=0, 

i, 2. p=o, 1, 2) um j mB<Dmmm&&mii 

[0 1 0 8] Slffitf-feV-y-PiSKD^ hJPV, ttfivf- 

[0109] (%i \ z <D&m<n>wm) wz^mnnw, i 
mmoftmm 7 6 f «. 021 ic^-ri*iigi& 7 6 c ir^ 

&7tt£tti3§ 7 9 OfU;> 0 (C^ffijg^iSi^ (C C D £BS 40 
IE) 9 6#ffiSgSn. )t7 7-fA«7 7^*t5S3t 
7 7 -f A*f ^rfiSJ^.«IE^tS^«^lwg?lJS-tt7t«STC 
CD 9 6-C§^T-2> t fco(rbT^-5„ 
[0 110] 0*0, CCD9 6 <E>&B3?ttt&?iJ£n£: 

>X£;<Hf LTCCD9 6 -tf-Tfc&t^) ,, 

[0 1 1 1] fit. CKDCCD9 6 tifi^-r-:/^ 

isntccDi sictg^nfefg^-^ut^i::. so 
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#AgB7fi£*fiI£*u JgftSIS 8 SKa-A*-- y- 
jnr-^9i^^}fii$n, @n:stff*yDt7 
-y-i 4irA^$n-2>., 

[0 112] CCD9 6«CCD K z>4 AlC J; 0— 7£<D 

mm<DccD F^-iz/mmiwmtsn, wtfrmzntzc 
3 ib» » tu ft mn e. l. fc« & © <t -5 

[0 113] **«©»ttC«fcn«. 7t^(±58§7 9£$ 
ffl L/cJI^KJt^Tft&lilgg 7 9 K««-r*«i*«o* 
»S:ffl«Tt5. CCD 9 6 £ bTte 2 &5tf$l~ 

ffl«-r-5fcro^K^^n-5feC0T^C<. 7-f>«CCD 

[0 114] CCD 1 8 0^jaBi^^flJfflbT. 

CCD 1 8£*iJfflT-€r. Lfr*>mn>r--7)Vbm 

[0 115] fc*S, ±SBLfc£*il©««#S«#tt* 

So l3 4C07t^aiSB3 9 (D^^tti^^ 4 0 - 

1, •-, 4 0-n' ©ftfe!3l:7-f>ttCCD»SI|!ffl 

[0116] [tfE] 

i. ^®*j»x-r-5cii:irj;o. mmmizyttfmn^? 

[0117] 2. nffi^irax-rsctirjzo. «ffip^»c 
ft^^^i^fA^n^ifAgs^w-rsrts 

Hi. WIBJf AgBir^fig^n. «iftB«*WrsffiftSB 
Bl-rsiSSccDWffilfiJi:. S5SB}SacD3iffi^|CDP B 1lcfflte5t 

}f ASBlc«-r-2>rt«llB^iiagI5©Eg{4S^^<klcS^# 
ffiTE}*AgBcojsSd&^«^«l^t-*^tt«3£^St. BftfB 

[0118] 3. ^ssrijoi-rscitjcfco. mmm\z 
ft*mn^?<Bfti<nrzyem&&*>wi$.2rLrzXfcM 
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mt, mum xmzm^n. mmmm&ft-rzmm® 
t. mm&mfHizm?,j>e&M7 7^ /tomuxm&m 

-?&.M2nz>ft(D&m&*:Mfefz>mfe^®£. mum 
«#ft©Mj£tt*£. mu&Amiz*t-r2>muxm&$> 
omm&m®®tiz£'32miimm&<Dm8iMVizm%. 
nsi <ommmm^t, mumm&&9&mm<»m 

E#A«©»tt»ttS*Jrf ** 2 ©ffi*#ftt*£^a.!:. 

me& i o»tt«ffi^R-r*ffianfcjB i ©r«ta^tt 

t. tfnE»2©SM*«£¥Sre*J£Sftfc*2©»tt» 
&HiilBo 

[0119] 4. mum&^mtyt&my?^ « 20 
izftZAM2m>ytM£. muitBMy 7 ^ nnmmz 

we 1 (Dft&mwAMftmmmm. 

5. iwn2«**attrt««ion«KE»sn*^iBio 

f*i«8Hf A»tt*ftttiSB. 6. AMB3eail«««H»*fc3fc 

K-eftCEBnTtt-CftSMG 1 ©rttMMf A»ttttHi8 
B. 

7. wE)tiB*«*a8:itfcjtea7r-f Attrta«©# 

JtABttlftttiSB. 

[0 12 0] 8. flQK3MftU3£&ttrt£tt©ttAffi©£ 
**KEB;*ft*ttB4©i*i««M* Af«ftfflgi. 
9. MGJ*Aa®AM*l=BB£ft«%ttU¥ai£Hft 
BB£TT*£ttE8©W«&»AlM*&tligB. 

[0 12 1] 10. l^ti^O#A^O^^^ia](CiHB$ 

ft. ^i^joitsu iiao, »dtiWfC3tt*<»n^>-r 
*i/fc««tott»f-t>*t, j»eatttf-tr>-tf-©tu*>* 

lf^>1r#EB£ftfcl?Affi©i*lffl©:#fa£#»2>#a 
®?©}f A8B©je4*£8t5£-r£#a<h, flftEtt A8B©^tt 

s: s^-r s ^a t e> & s Afl£tt& tu$£ b. 
[0122] ii. nmmtf±>-9«3Htmmmti. ft£ 

A©?3fj£©8R#©*7y FSB£XtSS-t*3^. 

#T^©B&8Btt£ii*!>>i/uT. %m®.&i>m&\2tirz 
m a i r © ?s$ a a i c fc i; r e it r * ft £ ii a £ -a- s *> © 

T»*(tE4©rt«»ifA»tt«M«B. 50 
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[0 12 3] 12. mf-t>-#i*9tM&i&*tstwzyt& 

»KLT#A«©Br«©«»rKEBU »CHt3ttfi« 

7 7 -f rtTfia u ttjfta ft *» e> * if ©a # s tttw-r s 

ftBl 0 ©rt«&if AJBm&ffl8B. 
[0 12 4] 12. rt«»©#AgBKlS»©8S#£f8£ 

■r*3-f jut«cia^o8E»©ffifi^BBanfcmE«» 
*«w-r*B»©a-f ji/t, . »E*aiaftfc«#©* 
e £ a> s iEi»*»4t* n -f ;Ko*ffliw±©ffiB* 

«££T5#a<!:, rt1S&©l#AgBlC&SEB£ft. ftS 

tf-t>-yt. wteffltf-fe>-tJ-©ta*^effirieffitf-fe>-y 
*»*ssnfcffiB©»ai«)*isit#ft5f8i:. meif 

A SB t c £ B $ ft 3 -f ;u t m if "fe > it i © (4 B H 6 
l*ia^©#Agl5©P«*«)£T2>#ai;, f»E»A«© 
»«*3S*-r«*B:*»6<i:«l*i1fll«f AB«*UJ»B. 
[0 12 5] 

«±K9iUfc«fc-5l;:*5891«c.fcfttf. * 

i^itsctiuo, «ift^(C7t* 5 Sft j ? : >-r<^)6e 
s"ftfc3tai»«3ftt»«sftfc3tea7 r-r /tt, fWEft 
e»7 r-f A©iwE3tt»aa*«*»iaB*ftfc»A« 

t-€>iR'j3£#s<t. #»E*£#»©aii£iB*i, a 
jts#ar«3e*ftfc»ft»tt*»sr-5Ba5#9!i. 

* A m L T «,» * © T, ttif&SB * Kit fc #m tc SB < -c # 

r -r/N*Te^$ft-&3t©ei*as:Si^-r^ c 
it, 7t«ft^SB»-c©«ftS^^tB-e^^<t5icLT 
i» s ©t»« M^^uti f * ffl tf tftttj-t >-y-©*j«*tfii* 

ifASgrtt'EBLfcJl&fcfcJf ASB^^ 
i:A< b7i<TSr*, *»t>fttf«tt|-fe >*T<D\itf)ifl*><D 

[hi] *^Hj©m i o'gffi(DMm£mAfz?i®.m->x 

[0 2] ^*>*;H'i^»««lHffl©7 r D-^*JfaL 

fei^a^©«EB§**'ria. 

[0 3] ^D-ywflKKSr^TSrffiH. 

[04] ^□-^»i:RttftBttttlBl*7 7'f^t 
fl^tt^tH^B*:(*:<i:©«lP£*^-r0. 

[05] »tt«ffllCfflt»*itt77-f/t©a*W«i:«|j«S: 
7jrf£ttS0. 

[0 6] lffitf«IUi©ffl^llS*^-r0. 

[07] 05 t\t&t£zm&LTBft&mizm^z>X7 7 

[08] *JlcLT»tt«lHiflJt7T'f 

0ij*^-r0. 

[09] 0 8©fc©5:;U-y«llLfct>©Sr^-r0. 
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